Presence of displacement loops in the covalently closed circular chloroplast deoxyribonucleic acid from higher plants.
Chloroplast DNAs (ctDNA) from pea and corn plants were examined in the electron microscope for the presence of replicative intermediates. Pea and corn ctDNAs were each found to contain two displacement loops (D-loops). The D-loops were 820 (+/- 90) base pairs long in pea ctDNA and 860 (+/- 125) base pairs long in corn ctDNA. In each ctDNA, the two D-loops were located at positions that were 7100 +/- 240) base pairs apart. The displacing strands of the two D-loops were located on opposite strands of the parental DNA molecule and they were seen to expand toward each other. The D-loops in the ctDNA from pea and corn exhibited branch migration and thus were easily distinguished from the denatured regions that were also present in these closed circular ctDNAs. In addition, the positions of the D-loops were found to be distinct from the positions of the denaturation loops (Den-loops). The Den-loops were also shown to be located at AT-rich regions in these ctDNA molecules. D-loops and Den-loops were also found in the circular and catenated ctDNA oligomers from pea and corn plants. Mapping the positions of the D-loops relative to the positions of the Den-loops showed that the structure of the D-loop-containing region in the pea and corn ctDNAs has been conserved to a greater extent than the structure of the rest of the two ctDNA molecules.